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ABSTRACT - Three new species and one new subspecies of the genus Hydrometra Latreille are described 
from the Oriental region. Hydrometra heoki heoki, new species (from Borneo) and H. heoki pay a, new 
subspecies (from Peninsular Malaysia: Johor) form a complex of allopatric taxa with H. gilloglyi Polhemus 
& Polhemus, 1995 (described from Indochina and the northern Malay Peninsula). Hydrometra borneensis, 
new species (from Borneo) is closely related to and formerly confused with H. maidli Hungerford & Evans, 
1934. Hydrometra brevitarsus, new species, is a sister species of H. papuana Kirkaldy, 1901, and occurs in 
the Malay Peninsula, Sumatra, and Borneo, whereas H. papuana ranges from New Guinea to Australia. 
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INTRODUCTION 

The Oriental species of the genus Hydrometra Latreille have 
been taxonomic ally revised by Polhemus & Polhemus (1995). 
During the preparation for the guide to the Hydrometridae of 
Singapore and Peninsular Malaysia, which includes a key to 
the species, the material of Oriental Hydrometra in the 
collections of the Raffles Museum of Biodiversity Research 
and the Natural History Museum Vienna were examined and 
analysed by the authors. We discovered four new taxa which 
had been confused with closely related species by Polhemus 
& Polhemus (1995). These are described in the present paper. 
The key to the species will be presented in the series “Guides 
to aquatic Heteroptera of Singapore and Peninsular Malaysia” 
to be published in The Raffles Bulletin of Zoology. 

MATERIAL AND METHODS 

Material used for this study are either dry mounted or 
preserved in 75% ethanol in the following depositories: MZB 
Museum Zoologicium Bogoriense (Bogor, Indonesia); 
NHMW Naturhistorisches Museum in Wien (Vienna, 
Austria); SBM Sabah Museum (Sabah, East Malaysia); SKM 
Sarawak Museum (Sarawak, East Malaysia); ZRC Zoological 
Reference Collection, Raffles Museum of Biodiversity 
Research (Singapore). 


Measurements of antennomeres and leg segments are relative 
to length of antennomere 2 and mesotibia, respectively. 
Anterior part of head (AO) is measured from apex of 
anteclypeus to anterior margin of eye, posterior part of head 
(PO) is measured from posterior margin of eye to anterior 
margin of pronotum. Lengths of head, nota and tergites are 
measured along midline. The term “width” refers to the 
maximum width of the structure measured. Measurements 
for which no variation is given are taken from the holotype, 
allotype, or a randomly chosen paratype of the other morphs 
(labelled as “morphotype”). 

TAXONOMY 

Hydrometra brevitarsus, new species 

(Figs. 1-5) 

Hydrometra papuana Kirkaldy, 1901: Polhemus & Polhemus, 1995: 
40-41 (part, misidentification). 

Material examined. - Holotype - (apterous male): SINGAPORE, 
MacRitchie Forest, “G” stream, 20 Apr. 1994, coll. K. L. Yeo (ZRC). 

Paratypes - (all apterous): 1 female (allotype): Singapore, Lorong 
Banir, outflow stream from Nee Soon swamp forest (ZRC). WEST 
MALAYSIA: Johore: 1 female, Sg. Temantang, coll. H. K. Lua, 24 
Feb. 1995 (ZRC); Pahang: 1 male, Kuantan, 15 May. 1995 (ZRC); 
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Perak: 2 females, Taiping, nr. Bt. Merah, coll. H. H. Tan, 18 
Nov. 1995 (ZRC); EAST MALAYSIA: Sarawak: 1 male, 2 females, 
Kuching-Sri Aman Rd., nr. Simunjan, coll. H. H. Tan & S. H. Tan, 
4 Sep. 1996 (SKM, ZRC); INDONESIA: Pulau Batam: 1 female, 
29 Jan. 1992 (ZRC); Sumatra: 8 males, 10 females, Jambi, Darkie 
Water Reserve, 6 Jun.1996 (MZB, ZRC, NHMW). 

Description of holotype, apterous male. - Body length 
13.9 mm (range 13.9 - 15.7 mm, n = 11), head length 4.3 
mm, head width at eyes 0.50 mm, width at metacetabula 0.68 
mm, length of antennomere 2: 2.1 mm, length of mesotibia 
7.1 mm. 

Colour: mainly orange brown, head ventrolaterally and 
between eyes, ventral and lateral parts of abdomen, and 
terminalia dorsally darker brown; mediotergites and 
laterotergites yellowish brown; connexiva black; pads on 
sternite 7 black; antennae yellowish brown, darker towards 
apex; legs yellowish brown, coxae and trochanters yellow, 
apices of femora, tibiae and tarsi dark brown to blackish; sides 
of thorax and abdomen with continuous whitish stripe. 

Structural characteristics: head very long, slightly wider at 
eyes than at antennal tubercles (1.05 times), AO 3.0 times as 
long as PO; anteclypeus only slightly shorter than wide (0.85 
times), with sides convex, anterior margin nearly straight, 
but dorsal surface distinctly depressed anteromedially, thus 
appearing bilobed dorsally with concave anterior margin in 
dorsal view (Fig. 1), surface smooth and shining; maxillary 
plate narrow, elongate, with concave ventral margin, hardly 
covering base of gular lobe laterally. Minimum dorsal distance 
between eyes 0.65 times of eye width; rostrum in resting 
position slightly surpassing posterior margin of eye; relative 
lengths of antennomeres ca. 0.4 : 1.0 : 2.4 : 0.9. 

Pronotum 0.45 times head length; metanotum 0.4 times head 
length. Pronotum with few pits anteriorly weakly delimiting 
collar, and scattered over pronotal lobe, but no pits on 
acetabula; wing rudiments not visible; distance between mes- 
and metacetabula 2.0 times that between pro- and 
mesacetabula. Relative lengths of leg segments (in relative 
to mesotibia = 100): profemur - 75, protibia - 83, protarsus 
- 1+4+3, mesofemur - 86, mesotibia - 100, mesotarsus - 



Figs. 1-5. Hydrometra brevitarsus, new species. 1, head, dorsal view showing anteclypeus; 2, female terminal abdomen, dorsal view; 3, 
female terminal abdomen, lateral view; 4, male terminal abdomen, ventral view; 5, male terminal abdomen, lateral view. 
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1+5+4, metafemur - 101, metatibia - 127; metatarsus - 
1+5+3; ratio of mesotarsus : mesotibia - 10.4 (range 10.3 - 
11.7, n = 12); second mesotarsomere 1.6 times as long as 
third. 

Abdomen relatively short and narrow, 1.6 times as long as 
thorax along dorsal midline; fifth tergite 5.5 times as long as 
wide; tergite 7 posteriorly 1.4 times as wide as anterior 
margin, with most of surface convex except anteriorly; 
connexival corner rectangular, without prominent pilosity; 
sternite 7 ventrolaterally bearing pair of prominent pads with 
closely set, appressed black setae, posterior end of pad flap¬ 
like and raised from surface of sternite; length of pad 0.65 
times length of sternite, pads ventrally separated by more than 
their width anteriorly, but slightly less than their width 
posteriorly; segment 8 relatively small, about as wide as 
segment 7 posteriorly in dorsal view, with rounded posterior 
corners, short triangular distal process dorsomedially, 
ventromedian carina with shallow ventrolateral depressions 
(Figs. 4, 5). 

Description of allotype, apterous female. - Similar to 
holotype but slightly longer. Body length 15.9 mm (range 
15.9 - 18.0 mm, n = 16), head length 4.7 mm, head width 
at eyes 0.51 mm, width at metacetabula 0.79 mm, length of 
antennomere 2: 2.1 mm, length of mesotibia 6.9 mm. 

Structural characteristics: AO 3.3 times as long as PO; 
metanotum 0.35 times of head length; distance between mes- 
and metacetabula 2.0 times that between pro- and 
mesacetabula; relative lengths of leg segments (relative to 
mesotibia = 100): profemur - 78, protibia - 87, protarsus - 
1+5+3, mesofemur - 87, mesotibia - 100, mesotarsus - 
1+6+4, metafemur - 105, metatibia - 126; metatarsus - 
1+5+4; ratio of mesotarsus : mesotibia - 9.5 (range 9.1 - 
10.3, n = 18); second mesotarsomere 1.5 times as long as 
third. 

Abdomen relatively short and narrow, almost straight, 1.8 
times as long as thorax along dorsal midline; sternites 5 and 
6 each with rows of several long setae located at connexival 
margin in medial third of length; sternite 7 with 0-3 setae 
at connexival margin (except in one aberrant female from 
Kalimantan with 10 setae on right side and 2 setae on left 
side); fifth tergite 6.5 times as long as wide; posterior margin 
of tergite 7 1.3 times as wide as anterior margin, most of 
posterior surface convex; tergite 8 truncate, without distal 
spine, leaving proctiger uncovered; sternite 7 protruding 
caudad, and covering gonocoxae ventrally (Figs. 2, 3). 

Macropterous morph. - Not available for study. 

Remarks. - Hydrometra brevitarsus , new species, is an 
Oriental sibling species of the Papuan-Australian H. papuana. 
The latter has been recently redescribed by Polhemus & 
Lansbury (1997) based on a newly designated neotype from 
Western Province, Papua New Guinea. Polhemus & 
Polhemus (1995) and Polhemus & Lansbury (1997) regard 
H. papuana as a species widely distributed from the Malay 
Peninsula to the Solomon Islands. The type material of H. 


brevitarsus new species clearly differs from the description 
of H. papuana in Polhemus & Lansbury (1997) and from 
Australian specimens studied by the present authors: The 
anteclypeus is short in H. papuana, but relatively longer in 
H. brevitarsus. The pad on male sternite 7 is short in II. 
papuana, but longer in H. brevitarsus . The female 
connexivum 7 has several long setae (ca. 4-8) in II. papuana, 
but is either without setae or with a reduced number (1-3) 
of setae in H. brevitarsus (1 female from Kalimantan is 
aberrant, bearing 10 setae on the right side and 2 on the left 
side). The two species can be easily distinguished by the 
relative lengths of mesotibia to mesotarsus. This ratio is 10.3 
- 11.7 in males (n = 12) and 9.1 - 10.3 in females (n = 18) 
of H. brevitarsus, but in studied specimens of H. papuana 
from Australia is 6.9 - 7.0 in males (n = 3), 5.9 - 6.9 in females 
(n = 4); 6.9 in the male described by Polhemus & Lansbury 
(1997); and with following ratios in further specimens 
measured by I. Lansbury (pers. comm.): in specimens from 
Australia 6.2 - 7.0 in males (n = 3), 6.5 - 7.0 in females (n 
= 4); in one male from western New Guinea 7.4; in one male 
and one female from Solomon Islands 5.9 and 6.1, 
respectively. All measurements combined, the ranges of 
mesotibia to mesotarsus length ratios are 9.1 - 11.7 in H. 
brevitarsus (n = 30), but 5.9 - 7.4 in H. papuana (n = 18). 
There is also a difference in size, H. brevitarsus being larger 
than H. papuana (with overlapping ranges in females): the 
body length of 13.44 - 17.12 mm in males, 16.48 - 18.56 
mm in females from Borneo and West Malaysia (= H. 
brevitarsis ) (Polhemus & Polhemus 1995) which agrees well 
with our measurements presented here 13.9 - 15.7 mm in 
males and 15.9 - 18.0 mm in females. The body length of H. 
papuana from Australia, New Guinea, and Solomon Islands 
given by Polhemus & Lansbury (1997) were 11.93 - 13.18 
mm for males, and 13.76 - 18.09 mm for females. 

Distribution. - West Malaysia, Singapore, Sumatra, Borneo 
(Fig. 17). 

Ecological Notes. - This species occurs in small numbers in 
pools or margins of streams in lowland swampy forests and 
peat swamp forests where the pH is below 5.0. This species 
is one of the larger Hydrometra in the region. It sometimes 
co-exists with H. carinata Polhemus & Polhemus, 1995 or 
H. longicapitis Torre-Bueno, 1927. 

Etymology. - Named after the most conspicuous character, 
the short tarsi. 


Hydrometra borneensis, new species 

(Figs. 6-9) 

Hydrometra maidli Hungerford & Evans, 1934: Polhemus & 
Polhemus, 1995: 34-36 (part, misidentification); Yang, Lua & 
Chang, 1994 (misidentification). 

Material examined. - Holotype - (macropterous male): EAST 
MALAYSIA: Sabah, Sandakan. Kg. Batu Putih, Sg. Kinabatangan, 
SAFODA, 7 Apr. 1994, coll. H. K. Lua & C. Y. Chang (SBM). 

Paratypes - 3 males, 2 females (macropterous, incl. allotype); 
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2 males, 2 females (brachypterous including “morphotypes”), same 
data as holotype (ZRC, NHMW); 4 males, 5 females (macropterous); 
4 males, 2 females (brachypterous), Sandakan, Danau Biandung 
Besar, Sg. Kinabatangan, 11 Apr. 1994, coll. H. K. Lua & C. Y. 
Chang (SBM, ZRC, NHMW); 5 males, 3 females (macropterous), 
Sandakan, stream near Danau Biandum Kechil, Sg. Kinabatangan, 

9 Apr. 1994, coll. H. K. Lua & C. Y. Chang (ZRC, SBM); 1 female 
(brachypterous), Tawau, Sg. Nasib Kita, ca. 66.5 km to Semporna, 
41.5 km to Tawau, 6 Oct. 1996, coll. H. H. Tan & Y. Y. Goh (ZRC); 
Sarawak: 1 male, 2 females (brachypterous), 1 female 
(macropterous), Sg. Engkurah, 8.5 km fr. Tebakang to Mongkos, 
16 May.1994, coll. M. Kottelat (SKM, ZRC); 1 male 
(brachypterous), 1 female (apterous), Sg. Stuum Muda, nr. Lundu 
ferry point at Bg. Kayan, 2 Sep. 1996 (ZRC); 1 male, 1 female 
(brachypterous), Baram basin, Bario plateau, Pa’ Umor, Dapur river 

10 Jun.2002 (ZRC); 15 males, 10 females (brachypterous), Kelabit 
Highland, 1000 -1200 m, Bareo - Arur Dalam, puddles on meadows, 
26 Feb. - 1 Mar.1993, coll. H. Zettel, # 11 (NHMW); 
BRUNEI: 4 males, 14 females (brachypterous), 1 male 
(macropterous), Tutong Dist., Logon Uluh Boyoh and Bawang Ulop, 
pool, 17 May. 1996, coll. H. H. Tan (ZRC); INDONESIA: 
Kalimantan: 1 male, 1 female (macropterous), Kalimantan Timur; 
Mahakam Basin; Danau Semayang, 8 Nov. 1999 (MZB); 1 female 
(brachypterous), Mahakam Basin, 60 km from Samarinda, 
2 Dec. 1999 (ZRC); 1 female (brachypterous), Kalimantan Barat, 
Kabupaten Pontianak, Lubok Raundal, 26 Apr. 1998 (ZRC). 

Description of holotype, macropterous male. - Body length 
11.1 mm (range 10.8 - 11.8 mm, n = 9), head length 3.2 mm, 
head width at eyes 0.45 mm, width at metacetabula 0.64 mm, 
length of antennomere 2: 1.3 mm, length of mesotibia 
4.3 mm. 

Colour: mainly yellowish brown, body usually light brown; 
connexiva brownish black; antennae yellowish brown, darker 
towards apex; legs yellow, more or less darker brown on tarsi 
and apices of femora and tibiae; sides of thorax or abdomen 
with more or less distinct whitish stripe; pronotum medially 
with distinct white stripe, continued onto posterior part of 
head, but less distinct; forewing brown with distinct white 
stripe. 

Structural characteristics: head long, width at eyes slightly 
wider than at antennal tubercles (1.1 times), AO 2.7 times as 
long as PO; anteclypeus small, subtriangular, as long as wide, 
with convex sides, angular apex, whole surface smooth and 
shining (Fig. 6); maxillary plate narrow, elongate, with 
straight ventral margin, hardly covering base of gular lobe 
laterally; minimum dorsal distance between eyes 0.7 times 
of eye width; rostrum in resting position slightly surpassing 
posterior margin of eye; relative lengths of antennomeres ca. 
0.4 : 1.0 : 2.1 : 1.0. 

Pronotum 0.55 times head length; pronotum with few pits 
anteriorly weakly delimiting collar, some larger pits more or 
less arranged in longitudinal rows posteriorly; few pits on 
acetabula; wings reaching posterior half of tergite 5; distance 
between mes- and metacetabula 1.8 times that between pro- 
and mesacetabula; relative lengths of leg segments ( relative 
to mesotibia = 100): profemur - 80, protibia - 92, protarsus 
- 2+9+5, mesofemur - 89, mesotibia - 100, mesotarsus - 
1+8+5, metafemur- 107 metatibia- 137; metatarsus- 1+8+6; 
ratio of mesotarsus : mesotibia - 6.7 (range 6.2 - 6.7, n = 


Figs. 6-8. Hydrometra borneensis, new species. 6, dorasal view of 
head, showing anteclypeus; 7, female terminal abdomen, lateral 
view; 8, male terminal abdomen, lateral view. 


10); second mesotarsomere of holotype 1.4 times as long as 
third; metafemur lined with long, erect hairs. 


Abdomen elongate and relatively narrow; tergite 7 posteriorly 
1.5 times as wide as anterior margin, with convex surface; 
connexival corner obtuse, without prominent pilosity. Stemite 
7 posteroventrally slightly swollen, bearing 2 broad patches 
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of dense and long yellowish setae posteroventrolaterally; the 
patch of setae reaching sides in lateral view, and to the 
posterior margin of sternite 7, further dorsad close to 
connexivum margin; segment 8 relatively small, narrower 
than segment 7 posteriorly in dorsal view, and with rounded 
posterior corners, ventromedian carina, ventrolaterally with 
indistinct depressions, dorsomedially with distal process 
which is directed posterodorsad and distinctly shorter than 
dorsal outline of the tergite (Figs. 8, 9). 

Description of allotype, macropterous female. - Similar to 
male, slightly longer, body length 12.8 mm (range 12.0 - 
12.8 mm, n = 8), head length 3.6 mm, head width at eyes 
0.50 mm, width at metacetabula 0.79 mm, length of 
antennomere 2: 1.3 mm, length of mesotibia 4.3 mm. 
Structural characteristics: anterior part of head 2.6 times as 
long as posterior part; distance between mes- and 
metacetabula 1.8 times that between pro- and mesacetabula; 
wings reaching anterior half of tergite 5; relative lengths of 
leg segments (relative to mesotibia = 100): profemur - 82, 
protibia - 90, protarsus - 2+8+6, mesofemur - 94, mesotibia 
- 100, mesotarsus - 1+9+6, metafemur - 114, metatibia - 
138, metatarsus - 2+9+6; ratio of mesotarsus: mesotibia 6.2 
(range 6.0 - 6.6, n = 8); second mesotarsomere 1.6 times as 
long as third; metafemur without long hairs. 

Abdomen elongate, weakly upcurved, with slightly convex 
sides in dorsal view; connexival margin without long setae; 
tergite 7 posteriorly 1.0 times as wide as anterior margin, 
whole surface convex; tergite 8 with distal caudal spine 
similar as in male, slightly shorter than dorsal outline of the 
tergite in lateral view; sternite 7 produced caudad, covering 
most of gonocoxae ventrally, with transverse, approximately 
half-ovate depression close to rounded, medianly weakly 
angulate hind margin ( Fig. 7). 

Description of brachypterous male. - Body length 10.1 - 
12.1 mm (n = 23, “morphotype” 10.9 mm); laterotergites with 
more or less distinct, continuous whitish stripe medially; 
pronotum 0.45 times head length; metanotum 0.35 times head 
length; distance between mes- and metacetabula 2.2 times 
that between pro- and mesacetabula; wing straps slightly 
surpassing or, rarely, only reaching base of tergite 2; ratio of 
mesotarsus : mesotibia 5.2 - 6.6 (n = 15; “morphotype” 5.6); 
abdomen 2.0 times as long as thorax along dorsal midline; 
fifth tergite 4.2 times as long as wide. 

Description of brachypterous female. - Body length 11.4 — 
12.6 mm (n = 15, “morphotype” 12.2 mm); most 
characteristics as in macropterous female or brachypterous 
male, respectively; pronotum 0.5 times head length; 
metanotum 0.35 times head length; distance between mes- 
and metacetabula 1.9 times that between pro- and 
mesacetabula; mesotarsus : mesotibia 5.1 - 6.4 (n = 12, 
“morphotype” 5.8); abdomen 2.1 times as long as thorax along 
dorsal midline; fifth tergite 3.7 times as long as wide. 

Remarks. - Hydrometra borneensis , new species is closely 
related to H. maidli with which it was confused by Polhemus 
& Polhemus (1995). According to these authors, H. maidli 


is widely distributed from southern China to Sulawesi and 
Timor including one record from Kalimantan (Borneo). We 
have examined the types of H. maidli (from Sumatra) in the 
Natural History Museum Vienna and numerous additional 
specimens from West Malaysia, Singapore, Sumatra, and 
Java. The following characteristics have been proven to be 
consistent in all specimens examined: In both sexes of H. 
borneensis (Figs. 7, 8) the process of tergite 8 is more curved 
dorsad than in H. maidli. The distinct difference is on sternite 
7 of the male: The posterior patch of setae in H. borneensis 
is less dense, but broad (reaching sides in ventral view), and 
includes very long pilosity which reaches backward to 
posterior margin of sternite 7 and further dorsad nearly to 
the connexivum margin (Figs. 8, 9). In contrast, the patch of 
setae of H. maidli is shorter and more dense, but narrow (not 
reaching sides in ventral view), some dispersed longer setae 
may occur (especially in populations from Sumatra and Java), 
however, the setae never reach the hind margin of the segment 
(Fig. 10). It seems that figures 54-55 in Polhemus & Polhemus 
(1995) do not belong to H. maidli, but is H. borneensis. In 
females of H. borneensis, the subapical depression of sternite 
7 is relatively deep, of half-ovate shape (Fig. 7), and with 
straight anterior margin. In H. maidli, this depression is less 
distinct but more circular, narrower, and in most specimens 
with convex anterior margin. 

Ecological notes. - This species occurs in stagnant or slow 
flowing waters in both primary and secondary forests. A very 
common species in Kinabatangan Basin (Sabah), especially 
in flooded shores of pools, streams and puddles in forests. 

Distribution. - Borneo (Fig. 17). 

Etymology. - Named for Borneo where it was found. 


Hydrometra heoki heoki, new species 
(Figs. 11-14) 

Hydrometra gilloglyi Polhemus & Polhemus, 1995: 20-22 (part). 

Material examined. - Holotype - (brachypterous male): EAST 
MALAYSIA: Sarawak, Kg. Temenggong, nr. Kg. Matang. 4 
Sep. 1995, coll. H. H. Tan (SKM). 

Paratypes - 2 males (brachopterous), 2 females (1 allotype 
brachypterous, 1 macropterous “morphotype”), same data as 
holotype (1 male and morphotype in ZRC, 1 male and 1 female in 
NHMW); 3 males, 2 females (brachypterous). Bamboo forest, 
upstream of Sg. Pelajau, 27 Nov. 1997 (ZRC); 1 male, 1 female 
(macropterous), Kapit, Sg. Semaning, downstream of Rejang, 1 
Mar.1998 (ZRC); 4 males, 1 female (brachypterous), Marudi, Sg. 
Dabaii, 13 Sep. 1998 (SKM, ZRC); 3 males, 2 females 
(brachypterous), Miri, ca. 8km to Batu Niah, 25 Sep.1996, coll. H. 
H. Tan & Y. Y. Goh (SKM, ZRC); 5 males, 4 females 
(brachypterous), Sg. Joh, main side stream of Sg. Bloh, 20 Nov. 1997 
(SKM, ZRC); 3 males, 2 females (brachypterous); 1 female 
(macropterous), Sg. Stuum Muda, nr. Lundu ferry point at Bg. 
Kayan, 2 Sep. 1996, coll. H. H. Tan & S. H. Tan (ZRC, NHMW); 
3 males, 3 females (brachypterous), Baram basin, Bario plateau, 
Pa’Umor, Dapur river, 10 Jun.2002 (SKM, ZRC); 3 males, 3 females 
(brachypterous), Rejang basin, Sg. Sebaneng (Semaning), 19 
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Figs. 9-16. 9, Hydrometra borneensis, new species, male terminal abdomen, ventral view. 10, Hydrometra maidli Hungerford and Evans, 
male showing patch of setae on stemite 7. 11-14. Hydrometra heoki heoki, new species. 11, head, dorsal view, showing anteclypeus; 12, 
male terminal abdomen, lateral view; 13, male terminal abdomen, vental view; 14, female terminal abdomen, lateral view. 15. Hydrometra 
heoki paya, new species, male terminal abdomen, ventral view. 16, Hydrometra gilloglyi Polhemus and Polhemus, male terminal abdomen, 
ventral view. 
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Jun.2002, (ZRC); 3 females (brachypterous), Kelabit Highland, 1000 
- 1200 m, Bareo, Pa’Ukat, bank of stream, 27 Feb.1993, coll. H. 
Zettel # 12 (NHMW); Sabah: 5 males, 2 females (brachypterous), 
Danum, Sg. Bilong, 3 Oct.1996, coll. H. H. Tan & Y. Y. Goh (ZRC, 
NHMW); 1 male, 1 female (macropterous); 3 males, 5 females 
(brachypterous), Danum, Sg. Bole Kechil, 2 Oct.1996, coll. H. H. 
Tan & Y. Y. Goh (SBM, ZRC); 1 male (brachypterous) Danum 
Valley, Palum Tambun, 7 -12 Feb. 1997, coll. H. Zettel & al. #P88 
(NHMW); 1 male, 1 female (brachypterous) same data except #P24 
(NHMW); 1 male (brachypterous), Danum Valley, Sapat Kalisan, 
12 Feb.1997, coll. H. Zettel #15 (NHMW); INDONESIA: 
Kalimantan: 6 males, 5 females (brachypterous), Kalimantan 
Tengah, Barito Basin, Barito Utara, Sg. Baubau and feeder streams 
at 52 km, 7 Apr.2000 (MZB, ZRC); 5 males, 8 females 
(brachypterous), Kalimantan Timur, Kayan Basin, Sg. Nga'ha, 24 
Nov. 1999 (MZB, ZRC); 3 males, 1 female (brachypterous), 
Kalimantan Timur, Mahakam Basin, Long Irani subdistrict, Sg. Pari 
at mouth of Sg. Lomi, 21 Mar.2000 (ZRC); 6 males. 4 females 
(brachypterous), Kalimantan Barat, Kabupaten Pontianak, Gg. 
Semahung, 27 Apr. 1998 (MZB, ZRC); 4 males, 4 females 
(brachypterous), Kalimantan Barat, Kabupaten Sanggau, abt. 249 
km to Pontianank on Sosok-Sanggau Rd., 26 Apr. 1998 (ZRC, 
NHMW); 1 male (macropterous); 4 males, 3 females 
(brachypterous), Kalimantan Barat, Kapuas, Kabupaten Sintang, abt. 
2-3 km before Nanga Sayan, 24 Apr.1998 (MZB, ZRC). 

Description of liolotype, brachypterous male. - Body length 
12.0 mm (range 11.5 - 13.0 mm, n = 18), head length 
3.4 mm, head width at eyes 0.48 mm, width at metacetabula 
0.71 mm, length of antennomere 2: 1.5 mm, length of 
mesotibia, 4.7 mm. 

Colour: dorsum usually blackish or very dark brown, except 
base of head and some parts of thorax medium brown; venter 
black; laterotergites and lateral parts of sternites orange 
brown; antennae yellowish brown to nearly black; legs yellow 
to yellowish brown, more or less darker on apices of femora, 
tibiae and on tarsi; whitish stripe medianly on pronotum and 
laterally on thorax indistinct; each stemite anterolaterally and 
each laterotergite anteriorly with more or less distinct whitish 
spot (more frequently indistinct or absent); forewing brown 
with black veins, without white. 

Structural characteristics: head long, slightly wider at eyes 
than at antennal tubercles (1.05 times), AO 1.9 times as long 
as PO; anteclypeus transverse (Fig. 11), 0.5 times as long as 
wide, surface smooth, shining and strongly convex, anteriad 
slightly diverging sides, with anterior half medially depressed; 
maxillary plate narrow, elongate, with straight ventral margin, 
hardly covering base of gular lobe laterally; minimum dorsal 
distance between eyes 0.85 times of eye width; rostrum in 
resting position slightly surpassing posterior margin of eye; 
relative lengths of antennomeres ca. 0.5 : 1.0 : 2.8 : 1.3. 

Pronotum 0.48 times head length; metanotum 0.30 times head 
length; pronotum with few pits anteriorly weakly delimiting 
collar, and with small pits more or less arranged in 
longitudinal rows on pronotal lobe; few pits on acetabula; 
wing straps reaching anterior half of tergite 2, rarely reaching 
its posterior half; distance between mes- and metacetabula 
2.0 times that between pro- and mesacetabula; relative lengths 
of leg segments ( relative to mesotibia = 100): profemur - 


82, protibia - 89, protarsus - 2+8+5, mesofemur - 96, 
mesotibia - 100, mesotarsus - 2+19+7, metafemur - 114 
metatibia - 126; metatarsus - 2+15+6; ratio of mesotarsus : 
mesotibia 3.8 (range 3.5 - 3.9, n = 17); second mesotarsomere 
2.9 times as long as third. 

Abdomen elongate, narrow, 2.3 times as long as thorax along 
dorsal midline; fifth tergite 4.3 times as long as wide; tergite 
7 posteriorly 1.5 times as wide as anteriorly, surface convex; 
connexival corner obtuse, without prominent pilosity; stemite 

6 with long setae; stemite 7 ventrally with shallow depression 
in posterior 0.7 - 0.9, ventrolaterally with long and curved 
setae; segment 8 relatively long, and narrower than segment 

7 in dorsal view, dorsomedially with short distal process 
directed straight caudad or slightly dorsocaudad, posteriorly 
with distinct ventromedian elevation bearing a pair of tufts 
of densely set short setae, these tufts located approximately 
in middle of the segment, ventrolaterally with shallow 
depression (Figs. 12,13). 

Description of allotype, brachypterous female. - Similar to 
male, hardly longer because of curvature of abdomen; body 
length 13.2 mm (range 11.7 - 13.6 mm, n = 15), head length 
3.8 mm, head width at eyes 0.53 mm, width at metacetabula 
0.87 mm, length of antennomere 2: 1.5 mm, length of 
mesotibia 5.0 mm; laterotergites and lateral parts of sternites 
light orange; tergites medially or, usually, totally brown. 

Structural characteristics: AO 2.0 times as long as PO; 
pronotum 0.5 times head length; metanotum 0.3 times head 
length; distance between mes- and metacetabula 1.9 times 
that between pro- and mesacetabula; wing straps reaching 
anterior half of tergite 2, rarely its posterior half; relative 
lengths of leg segments (relative to mesotibia = 100): 
profemur - 90, protibia - 91, protarsus - 2+9+5, mesofemur 
- 99, mesotibia - 100, mesotarsus - 2+19+6, metafemur - 
120, metatibia - 122; metatarsus - 2+15+6; ratio of 
mesotarsus : mesotibia 3.6 (range 3.5 - 3.8, n = 15); second 
mesotarsomere 3.0 times as long as third. 

Abdomen elongate, in dorsal view with slightly convex sides, 
strongly upcurved, curvature stronger in apical third; abdomen 

2.1 times as long as thorax along dorsal midline; fifth tergite 
3.3 times as long as wide; connexival margin without long 
setae; tergite 7 posteriorly 1.2 times as wide as anteriorly, 
surface convex (posteriorly stronger); tergite 8 small and 
directed ventrocaudad (more vendrad than caudad), with short 
distal spine which directed ventrocaudad at base and more 
caudad in distal half; stemite 7 only medially triangularly 
produced caudad, covering only base of gonocoxae ventrally, 
without depression (Fig. 14). 

Description of macropterous male. - Body length 11.6- 

13.1 mm (n = 8, “morphotype” 12.4 mm), pronotum 0.5 times 
head length, distance between mes- and metacetabula 1.9 
times that between pro- and mesacetabula; wings reaching 
distal half of tergite 5 to the base of tergite 6; ratio of 
mesotarsus; mesotibia 3.7 - 3.8 (n = 8, “morphotype” 3.7). 
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Description of macropterous female. - Body length 12.8 - 
13.4 mm (n = 8, “morphotype” 12.9 mm); most characteristics 
as in brachypterous male or macropterous male, respectively; 
distance between mes- and metacetabula 1.7 times that 
between pro- and mesacetabula; mesotarsus: mesotibia 3.7 - 
3.9 (n = 8, “morphotype” 3.9); wings reaching basal half of 
tergite 5 to base of tergite 6. 

Remarks. - See the Remarks of H. heoki paya, new 
subspecies. 

Ecological notes. - This species is more common at the 
lowland forest streams, walking on water surface of slow 
flowing water or on shores. It is frequently collected with II. 
longicapitis and H. cracens in the lowland habitats, but with 
H. jaczewskii at the higher elevated rocky hill streams. 

Distribution. - Borneo (Fig.17). 


Etymology. - This species is dedicated to Dr. Tan Heok Hui 
(NUS), in recognition of his contribution to our knowledge 
of Hydrometra in the region. 

Hydrometra heoki paya, new subspecies 

(Fig. 15) 

Hydrometra gilloglyi Polhemus & Polhemus, 1995: 20-22 (part). 

Material examined. - Holotype - (brachypterous male): WEST 
MALAYSIA: Johor. Mersing, stream at 31 km to Mersing, 11 
Mar. 1998, coll. H.H. Tan et al. (ZRC). 

Paratypes - (all brachypterous, unless stated otherwise): 2 females 
(incl. allotype), 4 males (apterous), same data as holotype (ZRC, 
NHMW); 1 female, Sg. Mupoh, 15 Oct. 1992, coll. K. L. Yeo; 
1 female, Gg. Panti foothills, 2 Dec.1998, coll. H. K.Lua (ZRC); 
1 male, Mersing, Sg. Batang Pinang, 9 May. 1995 (ZRC); 1 female, 



H H. borneensis Q H. heoki heoki 

A. H. brevitarsus (*) H. heoki paya 


Fig. 17. Map showing distribution of Hydrometra borneensis, H. brevitarsus, H. heoki heoki and H. heoki paya in Peninsular Malaysia, 
Borneo and Sumatra. 
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Table 1. Differences between H. gilloglyi. H. heoki paya, new subspecies, and H. heoki heoki, new subspecies. 


Characteristic H. gilloglyi H. heoki paya H. heoki heoki 


Both sexes: 

Colour: dorsal aspect 
of head and pronotum 

Length of wing straps of 
brachypterous morph 
in relation to tergite 2 

Male: 

Setae on sternite 6 
Depression of sternite 7 

Hair tufts on tergite 8 

Carinae of sternite 8 
in front of hair tufts 

Length mesotibia : mesotarsus 
(brachypterous specimens) 

Female: 

Curvature of abdomen 
Sternite 7, posteromedially 
Tergite 7 

Tergite 8 and paratergite 8 

Length mesotibia : mesotarsus 
(brachypterous specimens) 


light brown (rarely 
weakly infuscated) 

surpassing middle of T2, 
usually nearly reaching 
hind margin of T2, 
rarely surpassing it 

short 

short, ca. 0.6 of sternite, 
well-defined anteriorly 

behind middle; long base, 
reaching posterior margin 

present (rarely very weak) 

3.7 - 3.9 (n = 6) 

weak 

sharp, with small button 

not or hardly raised 
over connexivum margin 

weakly downcurved 
3.6 - 4.0 (n = 6) 


medium brown, at 
least head infuscated 

not surpassing middle 
of T2 (except in 1 female 
slightly surpassing) 


long 

long, ca. 0.7 - 0.8 of 
sternite, anteriorly 
indistinctly defined 

behind middle; short base, 
not reaching posterior 
margin 

absent 

3.9 - 4.2 (n = 13) 

strong (over long distance) 
blunt, without button 

posteriorly raised 
over connexivum margin 

moderately downcurved 
3.8-4.1 (n = 10) 


blackish: brown, 
head proximally light 

variable, usually not 
surpassing middle of T2, 
never surpassing hind 
margin 

long 

long, ca. 0.7 - 0.9 of 
sternite, anteriorly 
indistinctly defined 

nearly at middle; short 
base, not reaching 
posterior margin 

absent 

3.5 - 3.9 (n = 17) 

strong (apically) 
blunt, without button 

slightly to moderately 
raised above whole length 
of connexivum margin 

strongly downcurved 
3.5 - 3.8 (n = 15) 


Mersing, 56 km off, 25 Mar.1998, coll. H. H. Tan et al. (NHMW); 
1 male (brachypterous), 1 female (macropterous, “morphotype”), 
Mersing, Sg. Batang Pinang tributary, 9 May. 1995 (ZRC); 4 males, 
3 females, Sg. Selangi, 22 Apr. 1992, coll. K. L. Yeo & C. Y. Chang 
(ZRC, NHMW). 

Description of holotype, brachypterous male. - Body length 
13.5 mm (range 12.6 - 13.5 mm, n = 13), head length 
3.7 mm, head width at eyes 0.52 mm, width at metacetabula 
0.80 mm, length of antennomere 2: 1.6 mm, length of 
mesotibia 5.2 mm. 

Colour: dorsum medium to chocolate brown, mainly brown 
on head and terminalia; venter black; laterotergites and lateral 
parts of sternites orange brown; antennae yellowish brown, 
darker towards apex of each segment; legs yellow to yellowish 
brown, more or less darker on tarsi and apices of femora and 
tibiae whitish stripe medianly on pronotum and laterally 
indistinct on thorax; each sternite anterolaterally and each 
laterotergite anteriorly with more or less distinct whitish spot; 
forewing brown with black veins, without white. 

Structural characteristics: head long, slightly wider at eyes 
than at antennal tubercles (1.05 times), AO 2.0 times as long 
as PO; anteclypeus transverse, 0.6 times as long as wide. 


surface smooth, shining and strongly convex, anteriad slightly 
diverging sides, with anterior half medially depressed; 
maxillary plate narrow, elongate, with straight ventral margin, 
hardly covering base of gular lobe laterally. Minimum 
distance between eyes 0.85 times of eye width; rostrum in 
resting position slightly surpassing posterior margin of eye; 
relative lengths of antennomeres ca. 0.5 : 1.0 : 2.8 : 1.3. 

Pronotum 0.47 times head length; metanotum 0.30 times head 
length; pronotum with few pits anteriorly weakly delimiting 
collar, small pits more or less arranged in longitudinal rows 
on pronotal lobe; few pits on acetabula; wing straps reaching 
anterior half of tergite 2; distance between mes- and 
metacetabula 2.1 times that between pro- and mesacetabula; 
relative lengths of leg segments (relative to mesotibia = 100): 
profemur - 84, protibia - 90, protarsus - 2+8+5, mesofemur 
- 100, mesotibia - 100, mesotarsus - 2+16+6, metafemur - 
119 metatibia - 121; metatarsus - 2+13+6; ratio of 
mesotarsus; mesotibia 4.2 (range 3.9 - 4.2, n = 13); second 
mesotarsomere 2.6 times as long as third. 

Abdomen elongate, narrow, and weakly upcurved, 2.5 times 
as long as thorax along dorsal midline; fifth tergite 4.4 times 
as long as wide; tergite 7 posteriorly 1.5 times as wide as 
anteriorly, surface convex; connexival corner obtuse, without 
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prominent pilosity; sternite 6 with long setae; sternite 7 
ventrally with shallow depression in posterior 0.7 - 0.8, 
ventrolaterally with long and curved setae; sternite 8 with 
similar structure as H. heoki heoki new species, except the 
hair turfs are located behind middle of the segment (Fig. 15). 

Description of allotype, brachypterous female. - Similar to 
male, hardly longer because of curvature of abdomen; body 
length 13.7 mm (range 12.6 - 14.3 mm, n = 9), head length 
3.9 mm, head width at eyes 0.54 mm, width at metacetabula 
0.89 mm, length of antennomere 2: 1.5 mm, length of 
mesotibia 5.1 mm; laterotergites and lateral parts of sternites 
light orange; tergites medially or totally infuscated. 

Structural characteristics: AO 2.1 times as long as PO; 
pronotum 0.5 times head length; metanotum 0.3 times head 
length; distance between mes- and metacetabula 1.9 times 
that between pro- and mesacetabula; wing straps reaching 
anterior half of tergite 2 (in one female surpassing middle of 
length); relative lengths of leg segments (relative to mesotibia 
= 100): profemur - 87, protibia - 90, protarsus - 2+8+5, 
mesofemur - 102, mesotibia - 100, mesotarsus - 2+18+7, 
metafemur - 124, metatibia - 129; metatarsus -2+14+6; ratio 
of mesotarsus : mesotibia 3.8 (range 3.8 -4.1, n = 10); second 
mesotarsomere 2.7 times as long as third. 

Abdomen elongate, in dorsal view with slightly convex sides, 
strongly upcurved, curvature evenly increasing from base to 
apex; abdomen 2.0 times as long as thorax along dorsal 
midline; fifth tergite 3.3 times as long as wide; connexival 
margin without long setae; tergite 7 posteriorly as wide as 
anteriorly, surface convex (posteriorly stronger); tergite 8 
small and directed ventrocaudad, with short distal spine, 
which is directed ventrocaudad at base and more caudad in 
distal half; sternite 7 only medially slightly and triangularly 
produced caudad, covering only base of gonocoxae ventrally, 
without depression. 

Macropterous male. - Unknown. 

Description of macropterous female. - Body length 13.7 mm 
(n = 1, “morphotype”); most characteristics as in 
brachypterous male or macropterous male, respectively; 
distance between mes- and metacetabula 1.8 times that 
between pro- and mesacetabula; mesotarsus : mesotibia 3.8 
(n = 1, “morphotype”); wings reaching distal half of tergite 5. 

Remarks. - Polhemus & Polhemus (1995) described H. 
gilloglyi as a very variable species that are regional differences 
in colour and curvature of the abdomen of the female. These 
authors regard the latter characteristic as a polymorphism 
similar with that described in H. longicapitis (where it is 
variable within populations). Based on large material now 
available for our study, three distinct, allopatric forms can 
be distinguished which differ in several persistent 
characteristics, including secondary sexual characteristics of 
the males (see Table 1, Figs. 12-16). However, two of these 


“forms”, those from Borneo and Johor, are more closely 
related to each other than to the typical H. gilloglyi , which 
is widely distributed on the Southeast Asian mainland. They 
are regarded as subspecific, because they show only minute 
differences in the terminalia of the males. Although an 
overlapping of the distribution areas of H. gilloglyi and H. 
heoki paya on the Malay Peninsula is unknown, numerous 
characteristics support the specific divergency of these two 
taxa, based on the type series of the new taxa, and numerous 
specimens of H. gilloglyi from Thailand, Vietnam and Perak 
in the northern Malay Peninsula. 

Ecological Notes. - Not common. This subspecies is so far 
only known from the lowland swamp forests in Johor. 

Distribution. - West Malaysia (Johor) (Fig.17). 

Etymology - The subspecies name “paya” derives from Malay 
and refers to the occurrence in freshwater swamps. 
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